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OKfsMOS, MICHIGAN 48864 



STEVEN E.MERRnr TELEPHONE (51 7) 347-4100 

FACSIMILE (517) 347-4103 

FACSIMILE TRANSMITTAL 

7 o: Examiner Porfirio Nazario-Gonzalez 

firm: Patent and Trademark Office - Group Art Unit l621 

fax #: 1-671-273-0641 

Prom: Ian C. McLcod 

Dale: Mar 26, 2007 Pages; IS (including cover sheet) 



Re: MSU 4.1-643 

Serial No. 10/691,328 



Dear Examiner Gonzalez: 

As requested, enclosed is tne Declaration Under 37 CFR 1.131/1.132 witk attachments. 
Sincerely, 



Ian McLeod 
End. 



If transmission is interrupted or of poor quality, please notify us immediately by calling (517) 347-4100, 



Notice: This communication is intended only for the use of the individual or entity to which it is addressed and 
may contain information that is privileged, confidential, and exempt from disclosure under applicable law. If 
the recipient of this communication is not the intended recipient or the employee or agent responsible for 
delivering the communication to the intended recipient, you are hereby notified that any dissemination, 
distribution or copying of this communication is strictly prohibited, if you have received this communication in 
error, please notify us immediately by telephone and return the communication to us at the above address via 
first class mail. 
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MSU 4.1-643 

Appl. No. 10/691,328 

March 20, 2007 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Appln. No. : 10/691,328 ■ Confirmation No.: 1409 
Applicants : Aaron L. Odom and James T. Olszewski 
Filed s October 22 , 2003 

RING-CLOSING METATHESIS 
TC/A.U. : 1621 

Examiner i Porfirio Nazario-Gonzalez 
Docket No. : MSO 4.1-643 
Customer No: 21036 



MAIL STOP AMENDMENT 
COMMISSIONER FOR PATENTS 
p. 0. BOX 1450 
ALEXANDRIA VA 22313-1450 



SUPPLEMENT TO AMENDMENT UNDER 37 CFR 1.111 



Sir 



Enclosed is a Declaration Under 37 CFR 
1.131/1.132 for review by the Examiner. The Declaration 
states that Baohan Xie is not an inventor and that the 
invention was made prior to the publication of the 
Olszewski et al publication by the applicants. It is 
requested that the Olszewski et al publication be 
withdrawn as a reference in view of the Declaration. 



-1- 
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MSU 4.1-643 

Appl. No. 10/691,329 

March 20, 2007 



It is thus believed that the claims are in 

condition for allowance. 

Notice of Allowance is requested. 



Respectfully, 




Ian C. McLe6d. 
Registration No- 20,931 



IAN C. MCLEOD, P-C. 
2190 Commons Parkway 
Okemos, Michigan 4B864 

Telephone: (517) 347-4100 
Facsimile: (517) 347-4103 
j * n picldg^mcast . net. 
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Attorney Docket No. MSU 4.1 -64 3 
Appln. Serial No. 10/691,328 
Declaration dated February 28, 2007 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Appln. No. 
Applicants 
Filed 
Title 



TC/A.U, 
Examiner 
Docket No. 
Customer No, 



! 10/691,326 Confirmation No. 1409 
: Aaron L. Odom and James T , Ciszewski 
: October 22, 2003 

: IMI DO-TETHERED CARBENES OF 

MOLYBDENUM FOR RING-OPENING METATHESIS 
POLYMERIZATION AND RING-CLOSING 
METATHESIS 

: 1621 

: Porfirio Nazario-Gonzalez 
: MSU 4.1-643 
: 21036 



MAIL STOP AMENDMENT 
COMMISSIONER FOR PATENTS 
P. 0. BOX 1450 
ALEXANDRIA VA 22313-1450 



Sir: 



follows: 



DECLARATION UNDER 37 CFR 1.131/1.132 



We, Aaron L. Odom and James T. Ciszewski 



state as 



(1) We are the inventors of the above entitled 



invention; 



2) 



In reference to the above ' entitled 
1 
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Attorney Docket No. MSU 4.1-643 
Appln. Serial No. 10/691,328 
Declaration dated February 27, 200? 

application and the publication entitled Olszewski et al., 
"Synthesis and structure of an imido-tethered Schrock 
carbene of molybdenum", Dalton Trans., pages 4226-4227, 
published on the web 09/25/2003 has been cited; 

(3) The invention was made by us prior to 
September 25, 2003 at Michigan state University, East 
Lansing, Michigan. Enclosed is a copy of. our Invention 
Disclosure filed with the University showing the conception 
and reduction to practice at least as early as February 4, 
2003, well prior to the date of the publication in the . 
Royal Society of Chemistry; 

(4) That Baohan Xie is not an inventor and was 
included as an author only because of routine work in our 
laboratory after the date of the Invention Disclosure; and 

(5) That the undersigned declares further that 
all statements made herein of their own knowledge are true 
and that all statements made on information and belief are 
believed to be true; and further that these statements were 
made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or 
both, under Section 1001 of Title 18 of the United States 

2 
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Attorney Docket No. HSU 4.1-643 
Appln. Serial No. 10/691,328 
Declaration dated February 28 , 2007 

Code and that suoh willful false statemente nay jeopardize 
the validity of the application or any patent iasuing 
thereon. 




Aaron L. Odom 
Date 



^Jap*€s T. Cisw | 
Da 

Enclosure: Invention Disclosure 




Date: <?< f&^r^^ r ^ zqqjl 



\ 



3 
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MICHIGAN STATE 

UNIVERSITY 



February 27, 2003 

Ian C. McLeod, PC 
Attorney and Counselor at Law 
2190 Commons Parkway 
Okemos, MI 48864 



READ R£ C&V£B 

r«or.an 0 *»" 
ian c. McLEod^ c > Mcleod 



Fax: 347-4103 



Re: MSU ID 03046F Imido-tethered Carbenes of Molybdenum for 
Ring-Opening Metathesis Polymerization and Ring-Closing 
Metathesis 

Chemistry 



Aaron L Odom 
Robert Cichewicz 



Horticulture/NFSTC 



405 E. Miller Road, Lansing> 
MI 48911 
129 Felix St. Apt. 4 



Dear Ian: 




Please prepare and file a regular patent application on the subject technology upon 
approval of cost estimate. Background information via U.S. mail. 

Sincerely, 



OFFICE OF 
RESEARCH 
AND 
GRADUATE 
STUDIES 

Offluof 
iHfellodual Property 

Michigan Slate' University 
246 Administration Building 
Easl Lansing, Ml 
46824-1046 
517/355-2186 
FAX: 517/432-3880 
www.m5U.«luAinll/oip 




Bradley T. Shaw 

Licencing & Marketing Manager 

Shawbr@msu.edu 




cLEOD 



PAGE 8/T8 ^RCVD AT 3«6/2007 11:54:41 AM (Eastern Daylight Time] ^ SVR:USPTO-EFXRF-1/20 * DNIS:2730641 * CSID:15173474103 * DURATION (mm-ss):0«2 



03/26/2007 12:04 FAX 15173474103 IAN C MCLEOD PC 

'.^ '^-^ xtuHW i-KOn;MSU DEPT OCniSTRy 15173531793 



T0:517 432 3860 



12 009/018 




p 



MICHIGAN STATE UNIVERSITY 

OFFICE OF INTELLECTUAL PROPERTY 



INVENTION DISCLOSURE FORM 



Complete form, print and mall or FAX to: 

Office oflnttlkctaa] Property 

Michigan State University 

246 Administration Building 

East Lansing, MT 48824-1406 

FAX: 517-432-3880 PH: 517-455-2186 : 



MICHIGAN Stfitt UNIVEH$HY 

RECEIVED 

FEB 0 4 2003 



OFFICE OF INTELLECTUAL 
PROPERTY 



*OfP Use Only* 

JD Numbe r Cl^-O^kf 
Dateof ReceiDt^- V 03 



1. Title of Invention: 




Imklo-tettered Carfcenes of Molybdenum for Ring-Opening Metathesis Polymerization and 
Ring^Closlng Metathesis 



2. Name(s) of Inventor (s) 

dirt Primary Inventor First) 



DEPARMENT/COLLEGE 



Aaron L. Odom Department of Chemistry 
James T. Olszewski Department of Chemistry 



3. Sponsor (check all that apply) 
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QYesDNo University funds, facilities or equipment used. 
13 Yes 0 No NoiMinivertity sponsor 

Sponsoring agency: 1 °f Na^' Reseaich ______ (| 

University research account number: l.ffrgffg — j 

□Yes 0No Other, describe.. 1 ' ' ' 1 _ ■ fl 

□ Yes 0No Was there a consulting relationship with tponlor? 



tovention?*— ^ equipment and/or »*PP"») been received that nay be related to tht 



IflO.-SfrL™--^,-- l| 



5. 

□ Yea BNo Invention has been disclosed to non-University personnel 
H Yea, to whom? I -,„ , , . ... 1 



Form of disclosure: j . — ~j| 

□Oral presentation □ Written format 

OYesDNn Was there a confidentiality agreement ensting at time of disclosure? 
Date disclosed: li / J 

E) Yes DNo Disclosure, publication or presentation plann ed? 

If Yes.. 

wk_». n^gmontha j) 

Where: [^ffi^^ to Journal ^j| 
To Whom: Ife™!™**^ undeckted "] 



6. Date of Conception of the Invention: 
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K- List any key words to describe the invention. 



Sea attached sheet 



-TWII ■ . 



F. Include any other pertinent information relevant to the invention. 



none 



9. Please attach 



1^ 2^^ Ctary d "^P^ n/ri * t ™' <>f the invention (one or two paragraphs). 




M. All inventors should sign below; if necessary attachan additional signature sheet 

11. This Invention Msetosnte should be wiegednni mimm^ alter prmmm^m by one 
knowledgeable ia the feM of Ration. The^taesi should sign below: * 

Inventor's Signature Typed/Printed Name Dat e 




James T. CiszewsW Y fgj* 
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October, 2000 " ~ j| 

a tif m nrrTiniirniiiri i -inr .i ir'iiiii nm nr n — n— - , - aita J | 



7- Have any prototypes, samples, ete^ been made? 
DYesHNo 



If so, *^* \j*S^y*fo*x* Prepared In last low months j [ 



& Use additional sheets to respond to the following and attach to this cover sheet. 
A* Describe In general terms the objectives off the Invention. 




B. List flic advantages off this invention over previous approaches. What 1s the "old" 

What specific features off this invention nuke it more advantageous than the previous 
approaches? What markets could use this invention? 




C. Describe In detail the steps that need to be taken to implementor construct the invention 
(attach sketch if applicable)^ there alternate methods for Imptementaion and/or 
construction? 



See attached sheets 



D. What is the stage off development off the Invention now? Describe plans for 
combined future research and/or study on the invention. 



See attached sheets 
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A. Describe in general terms the objectives of the invention. 

The goal of the invention is lo develop a catalyst for ring opening cyclorilgomcrizatlon of olefin*. In 
addition, the catalyat design should provide for greater overall stability of catalysts, o.g. Schxock's 
catalyst, for ring cloying metathesis of olefins. 

A Usr the advantages of this invention over previous approaches. What is the 'old* method? What 
spejfit Statures of this invention make it more advantageous than the previous approaches? What 
markers could use this invention? . 

Tho current technologies for ring closing mcuihesis utilize xuihcoium carbencs (Grubbs* catalyst. 
Caltech)or molybdenum caibenes (Schroclr 'a catalyst. MJT). The carbene Is untethemd, and at the end of 
ih* teacUon a relatively unstable metuylidene., M-Cf^, complex is generated, which often undergoes 
rapid decomposiuon. With the invention disclosed here, the metbylideoe would be trapped to give a more 
stable catalyst at the end of the reaction. This in conjunction with cuaent technologies ft* attaching the 
complexes to polymer supports will help to bring the technique to the mainstream of industrial catalysis. 
Currently, SoHd-supporad catalysts are not reusable. With the developments in (his disclosure they will 
become reusable and economically viable. 




addiCi ° n ' te **** *** ™ opportunities in material, and biological cW,try. The catalysts 
selectively polymerise cyclic olefin, to form large macrocycles. which ate currently uuite difficult to 
pmpsre. A scheme describing (he strategy and potential mechanism of cydooUgomeiitauon is provided 

below, 




The synthesis and an example of one of the active catalys* generated so far b given in the scheme 
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below. Many of the compounds in the imido ligand have not appeared in die literature. In addition, all of 
the metal complexes described in the scheme have not appeared in the literature. The reaction scheme 
culminates in the synthesis of a molybdenum pyrroly! wni ple*. We have generated several molybdenum 
catalysts from the bls(trjflate) precursor shown. However, the pyrrolyl complex is quite stabre and 
seffieieaUy reactive: Some future applications will entail having the ancillary ligand in that position 
attached to apolymer surface, chirai ancillary ligands. or both. 




C. Describe hi detail in* steps that need to be u&n to implement or construct the mention frfoch sketch 
if applicable). Are there alternate methods fir unpletnentation and/or construction? 

The invention is ncaring a siege a full development As motioned above other ancillary in place of 
thepynoiylligand listed can be explored to increase functionality. Even though the catalyst wift wpidly. . 
move towaxds maturity, the development c/intfhcaUc^^ 

luring development of our catalyst system, Giubbs' reported a system based on fuUienium for 
cytlooligomeriaulon. which is the major competitor for the disclosed invention. In our hands, die 
inolybdenunvbascd catalyst has proved much mote reactive and generally applicable. 

•D. What is the stare of development of Am Invention now? Describe plans for continued future research 
and/or fitifdy on the invention. 

We are begmoing to explore applications of the catalyst in several different areas as we arc completing 
fuD Ctaraacri2adon/optiini£atiofl of all the intermediates involved. 

lu rfng-closing metathesis, the catalyst requires new ancillaries and testing of postulates regarding 
Natality. Ring-closing metathesis I* nqddly moving int o the mainstream of organic synthesis m acudemia. 
J« industry, some applications have begun to appear. The technology disclosed here will likely enhance 
the applicability of the molybdenum-based catalysts i» industrial-scale ptocesses. Gnibbs' catalyst 
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Schfock's catalyst, Mid modifications of both are commercially available from several sources. The 
modification disclosed here could rapidly be Incorporated into existing product linesl 

la ring opening cyclooligomerization (ROC), several Untapped applications are going to be explored 
varying fiom new' sensor technologies to mimics fur VtUinoniydn -type antibiotics. 

While the scheme above for ROC utilises simple norbomcne as the monomer, substituted nOtbomencs 
and a host of other cyclic olefins may be utilised. Tf. for example, ester substituted norbomcocs are used a. 
substituted ring would then be formed. The ester groups could bo converted to acid chloride* using 
Standard techniques. The acid chlorides could be reacted with diamines to form nylon-lfee linkages, 
Which would polymeria the cyclooligomers. The character of the linkages could he altered from simple 
aliphatic* that give novel materials to metal complexes. Since the metal would be part of the linkage, 
swelling of the polymer in the presence of various analylcs will change the Hgand field of the metal 
center. In other words, the color of the polymer will change on addition of various compounds. The extent 
or toe change vriJl be determined by the character of the polymer, which may be altered by changing the 
functional groups on the rings and in the linker. 
• VaUnomycIn Is a member of a class of antibiotics consisting of a macrocyelic peptide ring. Like many 
peptide drugs, the compounds generally suffer from a lack of bioavailability resulting from degradation In 
the body, With the cyclooligomerteation catalysts disclosed here, we oould explore combinarorialry » host 
of unnatural ring structures with various functional groups around the periphery that may act as mimics 
lest members of this antibiotic class. With the unparalleled ease of macrocyelic ring synthesis enabled by 
this dais of catalyst, we can rapidly explore coirmmatorial space rer these mimics. 

Other potential applications Include additives for standard linear polymer* that may prevent dfcweuing. 
which would be important for coatings and permanent data storage. The catalysts may also provide a 
means for the synthesis of cyclic polyacetylenea. which would be of potential academic and industrial 
interest. 

£. list any key words to describe the invention. 
cycloobgomer. olefin metathesis, imido. carbene. molybdenum, polymerization, pyrrotyl. coacroeyeb 
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9. Please amoh a nonproprietary descriptionfobstraa of the invention (one or two paragraphs). 

Th ™ gh * C °' ta on molybdenum caxWs. B cataly* for rthg^odng 

nnttai. D,at avoids po.entiai decomposition pathways due to metbylidyne formation and catalysts 
approve for ring-opening cydoofigomenzation (ROC) of olefin, i, disclosed. The catalyst design 
^corporate* a temcrod Irnido andlhuy Jigund into the alleylidene Amctionality with no ^hydrogens and a 
linker of sufficient length to avoid potential problem,, with ring «toiq. Throng* the use of dHs .ether the 
local concentration near the metal active ,Uc „f both end, of ihe oligomer is Kepr hi g b durinS 
polym«iiatioa. As ancillary Uganda, chehrtingpymrtyl^ased ligands and aikoxides have been utilised 

nc cydoohgomers generated In this fashion am proposed as buHding blocks for a number of higWy 
ipeolalfefcd polymers. The cyclooKgomers described ben, an, of norbomyfcue datives. Many of these 
monbtne* m commercially available and relatively inexpensive. The functional nu.cmeycics may be 
polym««ed SKlng various crosslinks. By varying the type of crosslink and the foncdonalfty on the 
cydooligonu*. a number of applications follow naturally. The poly™ are proposed for applications » 
purification of water and air. ion exchange, .easing of specific analytes through molecular recognition in 
combination with metalJated cross-linkc**, cWselcctive support, for candy*., .ynrhasi, of [oi 
vainrornS.dn-type antibiotics, as additives to prevent polymer dewetting. and as a potential means of 
sensing cyclic derivatives of polyacetylones. 
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Synthesis and structure of an imido-tethered Schrock carbene of 
molybdenum t 

James T. Olszewski, Baohan Xie, Changsheng Cao and Aaron L, Odoni * 

Department of Chemistry. Michigan State University, East Lansing, MI, USA. 
E-mail; oaam@cem.msu.edu 

Recoiled 16th September 200$, Accepted I6th September 2003 
first published as an Advance Article an the web 2$ih September 2003 

An 8-mcnipcred molybdenum ammetailacycle, where a 
Mo=C bond and a Mo=N bond are linked, incorporating 
two Lriflate co-Uganda has been synthesized and structur- 
ally characterized. 



»■» 

2 
S 

■a: 
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Metal -carbon double bonds where the metal is in a moderate to 
high oxidation state, Schrock carbencR pr alkylidenes, seem 
to have an ever-increasing importance in small molecule and 
polymer chemistry due to their activity in double-bond meta- 
thesis. u Since the original discovery of high oxidation stale 
carbencs by Schrock in 1973, J a plethora of caibeoe complexes 
in moderate to high oxidation states have been prepared across 
much of the periodic table.* Some of the most active double- 
bond metathesis catalysis are the molybdenura(vi) imido 
carbene complexes, which are prepared by addition of 
ajkoxides to bis(trinate) precursors (Equation 1). The trifiate 
ligands may be replaced by a variety of different alkoxidW 
including chiral ancillaries* for use in enantioselective ring- 
closin;; metathesis and solid -sup ported aikoxides. 7 



2MOR 



Rtf V 



(I) 



ttpTP LvPh _____ 
Mep-Moi^/^> m - alkal rrald * 0 ' 

Furstner and co-workers provided the initial reports on 
Lclheriug the reactive ruthenium carbene functional group to 
an ^-heterocyclic carbene ancillary ligand ( Fig. 1).' These 
carbencs were investigated for ring-closing metathesis as cata- 
lysts capable of regenerating the original species on depletion 
of substrate. More recently, Gmbbs and coworkers have 
examined tethered ruthenium carbencs for selective cyclo- 
polymerization or olefins by ring-opening metathesis poly- 
merization.' The tether retains a high local concentration or 
both termini of the growing polymer near the metal, enabling a 
final macrocytic ring-closing metathesis event. 

PCy* 

Tig. 1 Ruthenium catalyst with carbene tethered to ancillary ligand. 

In a similar vein, we have been investigating the chemistry of 
tethered molybdenum carbencs, where the active carbene centre 
is attached through an aliphatic chain to an ancillary ligand on 
molybdenum. Like its ruthenium counterparts, it is hoped that 

t Electronic supplementary information (ESI) ovoiluble: Synthetic 
details Tor the generation of 2-(3 J-dunctuypcnt-4-cayl)*ilillne (I) and 
the tethered molybdenum carbene 4. Tables for the X-ray diffraction 
study on 4, See bUp://www.rsc.org/suppdaia/dt/b3/b3 11 320p/ 



tethered catalysis would provide greater catalyst reusability by 
trapping less stable methylidene intermediates once substrates 
are consumed. In addition, cyclo-oligomertzation and -poly- 
merization products with numerous possible applications may 
be accessible utilizing these new molybdenum complexes. 

To generate a stable tethered carbene and provide a bis(tri- 
flate) precursor useful for a variety of purposes, it was desirable 
to use the imido substituent as the ancillary ligand of attach- 
ment. However, relatively few complexes are known where two 
molybdenum metal-ligand multiple bonds are tethered to form 
a meiallacyclc. A few Group-6 mutually tethered di-carfoenes 
have been reported, usually prepared through oligomerization 
of alkynas by reduced complexes. 10 Tethered Group-6 bis- 
(imido), unfodi(organoiroido), complexes have been prepared 
as analogs of aroa-metallocenes of the Oroup-4 elements and 
studied for Zeigler-Natta polymerization activity." The typical 
ring sizes used in the generation of tethered organoirnidos are 
7-$ membered metallacycles. Consequently, we sought a ring 
size in this regime. 

The successful strategy for the synthesis of the tethered carb- 
ene involved attachment to the or/Ao-posilion of an arylimido 
and generating an 8 -membered azametallacyclc The synthesis 
of the aniline derivative is outlined in Scheme 1. The synthesis 
begins with commercially available 2-brornoelhylbenzcnc, 
which is converted to the alky \ zinc by reaction with R*ike zinc, 
Copper-mediated addition to 3,3-dimethyiallyl bromide 11 
occurs with the desired S„2' to S„2 addition in a ratio of 
~9 : 1 in 97% combined yield of isomers. 1 ' The undesired isomer 
was not removed at this point, and the mixture was nitrated 
under standard conditions 14 in high yield. The nitration occurs 
to generate a mixture of on ho und para isomers in a near 
cquimolar ratio. Again, the mixture was carried forward 
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without separation of isomers. Reduction of the mtro group" 
provided a mixture of aniline derivatives that were readily sep- 
arable by column chromatography. Tho final step gave 22% 
yield of the desired ar/Ao-substitutcd aniline 1 based on the 
crude mixture or mtro isomer*. 

The synthetic protocol for molybdenum carbene synthesis it 
a modification of the literature procedure (Scheme 2). s Reaction 
of 1 (M,NAr) with NEtj, ClSiMc,. and (NH^MOjO, in DME 
provided 94% yield of Mo(NAr)j(Cl)i(DME) (2), Alkylation of 
2 with 2 cquiv. of neophylmagnesium chloride (NphMgCl) 
afforded 64% yield of MoCNph^fNAr^ (3). Addition of 3 
cquiv. of iridic acid in DME removes one imido ligand as the 
anilinium Inflate and presumably generates an intermediate 
neophylidene bisOriflatc), which was not observed. Instead, 
the molybdenum carbene undergoes rapid cyclization with the 
alkene pendant to the arylimido producing the desired tethered 
carbene in 35% isolated yield. Examination of the bis(triilate) 
by mulrJnuctear NMR in d|-THF suggested 3 isomers were 
preseiH in fluid solution, a complication also observed in 
untcthcred systems. 4 
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Scheme 2 Synthesis of imido tethered carbene 

BU(Lriflale) 4 exhibits low solubility in many common 
solvents. However, crystals sufficient for a preliminary X-ray 
diffraction study were obtained. % The isomer observed is line 
drawn in Scheme 2, and a structural representation from the 
diffraction study is shown in Fig. 2. When the structure of 




fia. 2 Structure of 4 as found by X-ray ditfracdon. Selected bond 
distances (A) and angles C* Mo(l)-C(l) 1.827(19), Mo(l)-tf(l) 
1.723(16), Mo(l>-C(I>-C<2) 139.7(12). Mo(l>-N(l)-C(ll) 173.3(14), 
N(l)-Mo-CO) 101^(7). 



4 is compared to that reported for MoCOTf^-^diPr 1 - 
C 6 H,XnfiopentylidcIlcXDME) F , * no ring strain is apparent in 
the metal lacycie as judged by comparison of bond distances 
and angles. 

As would be expected, the tethered carbene 4 is an active 
catalyst for the ROMP of norbornylenc The materials 
generated in those polymerizations are currently under scrutiny. 
Various substitution reactions on the triflate groups are 
being investigated as a means of synthesizing more functional 
metathesis catalysts. 
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